





EFFECT OF FINENESS COCONUT SHELL CHARCOAL ASH ON THE 








A project report submitted in partial fulfilment of the 
requirement for the award of the degree of 

















































I would like to take this opportunity to express my sincere gratitude to all 
those who have contributed in completing my master  project.  
 
First of all, i would like to deeply praise to Allah SWT for the blessing and 
for allowing me passing all this moment and complete this report in time and 
presentably. I would like to express my sincere appreciation to my supervisor, Dr. 
Ramadhansyah Putra Jaya and to my co-supervisor Dr. Azman Mohamad for the 
encouragement and guidance throughout every step of my study and generously 
shared their time and knowledge with me. 
 
My special thanks to technical staff members at Highway and Transportation 
Engineering Laboratory at UTM for their assistance while carrying out my laboratory 
work. My sincere appreciation to my family and fellow friends who showed their 




















In recent years, a problem regarding environmental pollution due abundance 
waste from agricultural activities increased due to higher productivity. An approach 
is taken to solve this problem by recycle this agricultural waste. Coconut shell 
charcoal (CSC) ash is a by-product of coconut shell that is used as bitumen modifier 
to enhance properties of binder. This paper aims to study the effect on rheological 
properties of binder at different fineness of CSC. Penetration test, softening point test 
and viscosity test were performed to determine properties of modified bitumen. 
Laboratory simulation of short term aging called RTFO test was applied in this 
study. To conduct the test, CSC was grind for three hours then sieve to obtain 
different sizes. CSC at three different sizes (less than 75μm, 75-150μm, and 150-
300μm) was added to replace bitumen 60/70 PEN at 10%, 15% and 20% by weight 
of bitumen. The result of the study shows that bitumen become more viscous and 
softening point of bitumen increased while rate of penetration decrease when 
incorporating with CSC. It is also noted that proper amount of CSC have improved 
resistance to temperature susceptibility. The result also indicates that modification of 
bitumen can relieve the effect of aging. Modified bitumen shows better result when 

















Beberapa tahun belakangan ini, aktiviti pertanian telah menyebabkan 
pencemaran alam sekitar oleh kerana pambakaran bahan buangan. Bagi mengatasi 
masalah ini, sisa pepejal hasil daripada aktiviti pertanian telah dikitar semula. Arang 
tempurung kelapa (ATK) merupakan hasil daripada tempurung kelapa yang 
digunakan sebagai bahan pengikat untuk meningkatkan sifat-sifat bitumen. 
Penyelidikan ini bertujuan untuk mengkaji kesan kehalusan arang tempurung kelapa 
terhadap sifat reologi bitumen. Ujian penusukan, titik lembut serta ujian kelikatan 
telah dijalankan untuk menentukan sifat-sifat bitumen yang diubahsuai. Ujian  RTFO 
telah dijalankan untuk mengetahui kesan penuaan jangka pendek terhadap bitumen. 
Sebelum ujian makmal dijalankan, ATK telah dikisar selama tiga jam dan 
kemudiannya diayak untuk mendapatkan tiga saiz yang berbeza  (kurang daripada 
75μm , 75-150μm, dan 150-300μm). ATK telah ditambah untuk menggantikan 
bitumen 60-70 pada kadar 10, 15 dan 20% daripada berat bitumen. Keputusan 
menunjukkan bitumen yang diubahsuai menjadi semakin likat, titik lembut bitumen 
juga meningkat manakala kadar penusukan telah menurun. Peratusan gantian ATK 
yang bersesuaian dapat meningkatkan rintangan terhadap kecenderungan suhu. Hasil 
kajian juga menunjukkan bitumen yang diubahsuai dapat mengurangkan kadar 
penuaan. Bitumen diubahsuai menunjukkan keputusan yang lebih baik apabila 
diganti dengan zarah ATK yang paling halus (kurang daripada 75μm) berbanding 
dengan saiz zarah ATK yang lain. 
 
 
 
